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Z.##fMr*i®j« . «WJB«S*«HF** 20 J? - 200 
JJMH3fr7&& 10 7S -SOTS. 3*ttt#g 1.5 -4. 5, 
^-"P^Wft^ 1.5-3.5 mmolIiS0 4 Vg( M 

. i , » ( CP, CF 5 ) . OCF. t CF 2 SO, H, y = 1 N 2,3 ,4,5 £ 

6 , B =r:T3^:m~^irr^T:2: 9. s ~ 1. s: 1 0 
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[12] »»ta*»&jf*«* 

[21] $fire 01 132100. 8 
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2^ 3 §14, m s p 5 q=39, 2-7.2; 9.8—1.8: 1, 



^4 ! R/=(CF J CF 2 ) !> OCF 2 CF 2 SOfr,jn=K 2, 3S£4. 

mm&mr-m% 20 73-200 73, 

»,IM ; «Slt)ij 1.5-3.5 mmolHS0 4 7(gWI)o 

»fWf-«M3i 2. 2-2. 5 m&oiHso;/ (g m%) . 

£3 I MM^MWlETm S PhCF^.R^PhCF-c^lo 

R/PhCF=CF 2 ±&$LW&}»fcfo% 39.2-7.2: 9.8-1,8: 1; W 

2-5: 1000; %VCM% n-C^NIiCl, »H 





I 



JK$Z.Wft# faltMi 1: 6-14, OTy=K 2, 3, 4^ 5 it 6, n=K 2, 3 4; 

2) x^ttiitttttt 

TFS, m&=Z>ffia=fMMU$fcVL% 8-16.- Is 4, ttftttH 30 ##-1.5 /h 

n*. m£as,i 3o~6o°c ; 

±^^^1^^ 10-50% ttHfr&lfifttt^Wzk&JBt't'TKiB. #f*J 
-tt£JI$T£&*» zKMJt 60— 80 °c, 7K$M-8/M ? 

4) «tftiR^»Wiri* 

^j&KWSWW^XJfcWUBaiE 0.5-1 OmoVLM H 2 SO A i&ff H*£& 15-30 



m m ^ 



mtmmwz^^m^mm^ 21 mm±mmm» ifsii 

«g*$^E$fflim 
2008 

stt^^j^E 1966 ¥®mmm#m±mi ^on*%n±m^^mm(v.s. 

Patent; 3,282,875 [1966] )., WffflKillf XM^B 
« Flemion»^a*M4t^TOfJW Aciplex'flt. WJ:=#iII?^« 
ISitf^f^^M«MifM»M. Dowft^SI*. 80 ^ 

Dow®£M^£&il ( U.S. Patent: 4,358,412 
[1982] )o M^Mlt Nafioi^ Flemion*f0 Aciplex®«, {§^W»i*# 

± w % & n &m$L$®M n nn^M'f^nm umm&i&* . to** 

Ballard ^^fr«»#MJI¥^M^^jlfc«^H^«^^a, «§§ 
±f^#&Hfc££fc*n£ffi£&fif|#£4ftl < U.S.Patent: 5,422,421 [1995] ; 
5,498,639 [1996]; 5,602,185 [1997]; 5,684,192 [1997]; 5,773,480 [1998] ). fijtfc 



i 



n^ttfflif^^i. #*p= m^xmrnm^mm* mmmmmmm, mm 
& 0 Bmtd^^m%m^mm%^mm^m^im f nmn^m (us. 

Patent; 5,985,942 [1999] >. 

mm® 

mm. 
mm® 




K+Rf'-HaEC^,, y-K 2, 3, 4, Ss&6, &3 HL CF 3> C 2 F 5 , C 3 F 7i C 4 F 9 , C S F„ 
WL QF !3 # 5 R/= (CF 2 CF 1 ) B OCF 2 CF 2 SO J H ,n»U2»3 §K4, $D CF 2 CF 2 OCF 2 CF 2 S0 3 H , 
(CF 2 CF 2 ) 2 OCF 2 CF 2 S0 3 H , (CF 2 CF 2 ) 3 OCF 3 CF 2 S0 3 H iH(CF 2 CF 2 ) 4 OCF 2 CF 2 S0 3 H 
mt p: q=39. 2—7.2; 9,8 — 1.8s 1 = 

I. 

1) H»ZJPM* (TFS) MpI 
Wfifcfl<lHJIHJ|Z,tftb£, CF 2 =CFZnBr» 

f»tt.^JW^^TW^^ CF 2 <TZnBr ft|ff = fc*Z.#*# 

PhCF=CF 2 (TFS)o K4 3 fftft»6!j<ftM!J"Ty.^Pd(dba)j/Ph 3 P, Pd(OAc) 2 /Ph 3 P, 
PdCV Ph,P, Pd(dba) 3 / POPh 3 . Pd(OAc) 2 / POPh 3 *fl PdCi/ PGPh 3 ^£, dba=^3E 

2) P0lR&gH«l3;ZyiMM* ( |a}-C y F 2y . r PhCF=CF 2> y-1 ,2,3,4,5,6) 

*fcaE=JK*Z,«#tt (m -C y F 2y . r PhCF=CF 2 ). 

3) KM (CF 2 CF a ) n CF,CF 2 S0 2 F Ifcft W= jRSfcZjtf 

MJi^am, ftrnwrnmr, h i <cf 2 cf 2 ) b cf 2 cf 2 so 2 f (n=i,2,3, 4>s 
mmmm®n.i&m#, mmn, im, wtMfi«KfB3^(CF 2 cF 2 ) 

n CF,CF 2 so 2 F U^WHS^ii*. ^jaSfllMJfPfib^^JW^fflT^Hmz, 

$mwmmnim&&, mm&mm&tt$}~&*z.®&& m- ccf 2 cf 2 > 

„CF 2 CF 2 S0 2 F PhCF=CF 2 , 
2. 

ilffl^lMI. ^ffiHfg^Z^ (PhCF=CF 2 ), m-Rf'PhCF^FjSm-E/ 

phcp=cF 2 m^m^mm^^m^wmi- § &mm#, m&m&nn 



WFM» ±1&&W PhCF-CF 2 , , , m-PVPhCF=CF 2 $3 m- R/ PhCF=CF 2 
fcfcflc&* 39,2-7,2.- 9.8~1.8 : 1. i^Mg* 3Q-?0°C ; Sl^rfiffliB}^ 

40~ioo fiM^MSHif, &*BPhCF<:F 2 figjn#ttft 2~5: iooo ; IL 

4t» n-C l2 H 25 NH,Cl, PhCF=€F 2 MBfc\k%. U 6-14. Rf l =H 3K 
CyF 2nS( y=K 2 s 3, 4s 5^6,; R/-(CF 2 CF 2 ) B QCF 2 CF 2 SQ 3 H, n=k 2, 3M4, 

IR^W^WWTFSit*. TFS, H^HiffilOHmMM^bb^S-ie. l, 
4, fiSMfcfttffl 30$m-l.5/h&f, mttJfr&W&% 30-60 o C* 
4. M^^W7KM 

Iftl^lS 10-50% MHfr£JSMM*tt^zKiFfc***?, ffSHfr 
&WM$. 60- 80 °C tKM 4-8 /jMtf . WaW-ffr^HRTUt 

m&MfS W±&K?£JM*ffittlE 0.5~10mol/L W H 2 S0<:if*T H + » 15~30 

1. «t3BIS*l#*-«t 
»M.«&±M, Mg»30~80'C. ^JJUfc^Js. j&lft. BP 

20-70 i*^w^?LiKra^z:^m^^ffii5fg« < z,*i&«6«3at»± r $ 

®%%&?i&j)mft&&& 30-100mmHg, g&ftzfta&^ttMM&tf 



m (DMF), N, N-H^SiSt® (DMAc) ^N-^Sfltt«S (DMP) 

mm 

sp 13s ww^-si; 2 &a sp 8! mmmxitmmmj&mimm 

Mfcffi. (V) ; ^^M^MMM, 

(A/W)o ^TtfeWiji^rft^ «M = 75'C : lOMPa, S 

^API^J=0. 12 MPa, 

m i5~\6 mm jmnm^mmymm ir&& ; mi n-ismmmmmm 

& 10L MM^Iin 30 ##Jg, JraA 4. 8kg DMF, Ht£iMW 30 ft 
«»#TiPA 645g TO, Ttf&iPftM 50°C J§. ilABiCFOFj, 

*£jf6B* 4 'Mtf. ^*PS.^MSm, JwA 48g Ph 3 P fP 33g Pd 2 (dba) 3 , 



MWMmm 55°c ®±mm, #ma«, m-wm 3oo g , 

?t-SXPIlij eo°c mnA, ±m 2 /M*tiu^„ ss^teiitt 60®c, 

mm&M&^wmM dmf, tiA«w^?K«*^ #1, t® 
«tfgp^ phcp=cF 2 mmmmihE.n^m^w, rmsovo, gc^ 

Se99% 4 

2 Ph (CF 2 CF 2 ) 3 OCF 2 CF 2 SO a F #J^/& 

5- ^SHSlff, iiftn I ^Bto M««T&lA 1.5kg DMF, 384g #0, 
939g l(CF,CF2) 3 OCF 2 CF 2 S0 2 F, 306g C 6 H 5 L 120°C MlsMtW 24 i±$S,£ 
&$, 50°CTffl7K^ffi^4DMFS^«^ o 

lOO-C^teH^iS. ^*626g, j*$72%, M98%> 

£Sfi#J 3 fa]-NO r Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F 

6- fttf}E.®m d PMA !37.6g Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F,ftK7jCfS. «» 

Tip a i9mi m^mmmm 40mi atim^^. ctssms 45°c» 

gltftl 4 ISJ-NHj- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F 
£ 250ml ftjHSWS^J&tlA 41g SnCl 2 -2H 2 0 *J 37ml * HC1, £ 15 ^H+F^PA 
25g fsJ-NO r Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F, 70°C TMS 1 'Mtf, iK^iHI. 51 

ass®*, NaOH **+*n, z,si», asia^R^ 19. s g! ^ 

$84%, 

«$j5 fej-l- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F 
& 500ml SK)H^»#nAfHj-NH 2 - Ph(CF 2 CF 2 ) 3 OCF,CF 2 S0 2 F 10ml* HC1 
jfctfc, ftK^*PMS#T^A 3g NaN0 2 tSW?t, ^'MttMiPA 6. 6g KI ft 

MifcfM'hB*. JnAZJfcfrtBWfll/S, $NaHC0 3 $§^f£S, 
^MM^sS, J^SlSg, ^ 55% o 



6 faS-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F.PhCF=CF 2 ft £f& 
ft 250ml. to&mM^mnH 30 ^JgJnA 80 ml DMF, 30 

$Ht, tEM#TiPA 25g CF 2 =CFZnBr> 0. 32g Ph 3 P^ 0. 22g Pd 2 (dba) 3 ,»M 
3\ 55°C, JPA lOg FeO-I- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F, WWxtM* m&M^W^ 
SP^DMF, i0X^fiW^7KMtB«,M^. #vio TJi$##jBP>*>TFS3M*. 
JI§TMiillii^-(CF 2 CF,) J OCF 2 CF 2 S0 2 F-PhCF=CF4^, ^# 4. 2g , ^$45%. 

7 PhCF=€F 2 , m-CF,-PhCF=CF 2 *D 
m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF-CF 2 W $ £ 
3L £PiH N 2 30 # j^MiPA 1050ml 7jCfO 19g n-C 12 H 25 NH 2 Cl ?Lffc 
$1. 1 'Mtfi Mm 5Q"C, W 119gPhCF=CF 2l 43g 

m-CF 3 - PhCF=CF 2 fD 30g $) m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF"=CF 2 (=7C#5RMIfc 
fMK&M*. ft^iDA 1.45g 72 /Mtf, & 

^B^WAiim^» t #t$»> atffttfl. ^ftflS 10-15^; 

tt^mVOM, ftff? 60°C;$24'hftf, 88.9% 

&±. ttfflNft^ NS-P 8 , ' n =1.336. Mw = 23.3 7J, ft 
±U^-?S Mn= 11.5 7J: D=M W /M„=2.03, 

iHUr PhCF=CF 2 |fl m-CF 3 - PhCF=CF 2 W TOlAbfcfij, US £ & 

H~ , PhCF=CF 2 ^ m-CF 3 - PhCF=CF 2 #J m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 



«3 




i* ft 




m m 


•n 




( X !0~ 


») 




(w/'w) 


(8) 




(TFS:m- 














TFS) 




Tvtn 


*D 


NS-? S 


119:43 






3.8: i 


0.625 


3.81 


1.15 


3.31 


NS-P, 


80:29 


82 


75.2% 


4.23:1 


0.784 


5.21 


1.76 


2.96 


NS-P 5 


119:43 


139 


85.8% 


3.53:1 


1.067 


11.35 


3.09 


3.67 


NS-P 6 


99:36 


120 


88.9% 




i.220 








NS~P, 


1 19:43 


143 


87.0% 


4.97:1 


1.314 


2.00 


0,84 


2.39 
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NS-P, 


U9:43 


138 


85.2% 


3.75:1 


1.556 


2.29 


1.12 


2.06 




i i Cl-A1 

IsyAi 


i *>q 
!2» 


/y,o /o 


in,) 


1.0/0 


z.Uj 


1 .U3 




NS-P )2 


Si 9:43 


146 


90.1% 


4.06:1 


1.490 


13.71 


4.20 


3.27 




119:43 


146 


90.1% 


3.57:1 


1.597 


17.31 


4.85 


3.57 


NS-P M 


i 19:43 


142 


87.7% 


4.43:1 


1.867 


18.43 


4.98 


3.71 


NS-P„ 


92:33 


123 


99% 


3.9:1 




14.47 


3.60 


4.02 



Mi 




8 PhCF=CF 2 , m-CF r PhCF=CF 2 *« 
m-(CF 2 CF J ) 3 OCF i CF J SO I F'PhCF=CF 2 ^'^? ;£: tfW^tt J 
. 15g NS.P 8 ^tl« 130 m\Z.*&&*, UQ\$mit&M%*MW 

mm-, mmmwTmx m mm-zm, a ? mi Hftttin 22 mi 
n&mm, so } *u^t%-» tfs 2:1 ; ^5^m ^mmi 
« ; ffl loomi uumrn, mfsm^ftfcftvt^i*-, mitr^m 

Uft, mit^±"r 90%, fflliMI* 2. 2 mmolHS<V/(gW/lt), 

so 3 ft PhCF=CF 2 W tm BMfc & mM~#r^ : 

fc, PhCF=CF 2 > m-CF r PhCF-CF 2 |P m-CCF 2 CF 2 ) 3 OCF,CF 2 S0 2 F-PhCF-CF 2 

m^nwa ft ^ jh m 



NS-p 3 

NS-P 4 



TFS: 
m- 
TFS 



S0 3 : 
TFS 



IBBOlHSO 

tt) 



0.625 3,8:1 S-P, 75g 2.5:1 110 59-66% 
0.7S4 4.23:1 S-P„ 75g 2.47:1 104 ^ ^ 65-72% 
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NS-P S 


1.067 


3.53:1 


S-P 51 


I30g 


2.45:1 




2.92 


56—66% 


NS-P, 


1.114 


4.97:! 


s-?„ 


!5g 


2:1 


16.1 


2.72 


42-48% 










! Cm 




1 1 . f 


2.93 


0J~O I /9 






3, /J. L 




3 <rt 


1.5. 1 


ic fi 


1.80 










** * 92 




! 

.* . ; 


i a. A 


2.07 










Si-?,, 


J5g 


Z.J. 1 


1*7 Q 


LS>0 


£.Q"J£. 


























' 5 3 




i»g 


2.36 




NS-P, 2 


3.490 


4.06: ! 


S-P, 2 , 


15g 


2;! 


* j; El 


1.96 


Di~ i U4yb 








a ~*l22 


!5g 


2.5:1 


18g 


2.23 


SB— 1 117a 










15g 


3:1 


18.8 


2.37 


120% 


NS-P I3 


1.597 


3.57:1 


S-P,,, 


15g 


2:1 


S6.6 


2.15 


58% 








S-P 1M 


!5g 


2.5:1 


17.2 


2.38 


101% 








s-? (3! 


15g 


3:1 


17.3 


2.33 


77-83% 




1.878 


4.43:1 




15g 


3:1 














s-p,« 


15g 


2.5:1 


16.5 


1.86 


13-17% 








) PhCF< 


=CF 2 , 


m- CF 3 - 


PhCF=CF 2 |fl 





m-CF 2 CF 2 OCF,CF 2 S0 2 F-PhCF=CF 2 MH?£-&!£ 
itognm 7 ffi^®£&&M®fcM&i*> BJl m-CF 2 CF 2 OCF 2 CF 2 S0 2 F- 
PhCF-CF, ftg m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 Jfct?*** 

90% „ n= 1.216, iwtMw= 20.1 ^j, m®ft¥mm~w2 

Tlx #t^$D=M w /M I ~l.97. 

10 PhCF*CF 2 > m-CT 3 -PhCF=CF 2 #l 
m-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 ^SI^M 

mmmm 2-.i. 90%. wjtss^ss^ft* 2.25 M«oiHsa,y<g 

1 1 PhCF=CF 2 , m- QF, 3 - PhCF-CF 2 M 
m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 fcj H-^MS 
iM^mm 7 m- C 6 F !3 - PhCF=CF 2 ft1f m- CF r 

PbCF=CF 2 j&ftm£&$L. 82%U±, WW,Sq= 1.523, S$ 
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^ : f*Mw=27.2^> ^^MMn = n.)7}, D=M w /M„=2.07, 

12 PhCF<*V m- C 6 F n - PhCF=CF 2 fH 
m-(CF 2 CF 2 ) } OCF 2 CF 2 SO,F-PhCF-CF 2 W«^S,lS 
£c«$j 8 »Kf$3&a^S^^#a«4tM, SGjfniK^W TFS 
ft#fttfc£ 2:1, M^*^ 90%, mmWf^M^% 2,21 oimolHS0 4 7(g 
75% o 

£3&#tJ 13 PtaCFOv m- CfiF.3- PhCF=CF 2 
m-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 ft 
$P«$j 7 fr^ft , W m- C«F„- PhCF=CF 2 m- CF r 

PhCF=€F ; , U m<I ? 3 CT 2 OCF 2 a j 2 S0 2 F-PhCF-CF 2 ft# m<CF 2 CF 2 ) J OCF 2 CF 2 S0 2 F-FhCF<F 2 

atTJR-s-sfit. Jk&pm 86% m±. «iffti.Sn=i.3oi,iMff mw 

= 22.5 77. Mn =10.7^': ^«[jR«D=M w /M 11 =2.10. 

14 PhCF=CF 2 , m- C 5 F 13 - PhCF=CF 2 ft! 
m-CF 2 CF 2 OCF 2 CF 2 S0 2 F4>hCF-CF 2 ft$t*t&J£ 
8 JWiSW^IftilgjfP&m^a^Wtt&jat. SO,»JR#»* TFS 
mm^lt-M 2:1. 90% . WflgjSJ^XJfe^*^ 2.14 mnolHS0 4 V(g 

WJ1) f ^7K*^69%o 

sum is m^tiW7XM 

# 10g S-P 8! JqAi!) 20-40% ft NaOH sSc KOH i# WtKM 6 /h 

$»ii6 m^£$iftH + £& 

15 *Mft$7-^W$iM l~6mol/L ft H 2 SO,^T 24 
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m%mm ie m^mm^mmm®, 20%w dmf 

?iSWi4 50 s C. IWIS^^, qfiTlC, &J!g. m&Rffi 30-50 

Wo 

8. #J¥S^ 20-30 ittl?JlfcWMWWMM»l 

±^jT» JAwsiaAW^, ®m$m&, mm i^m, 

$USM> Sf. 111^ 30-50 

«M£ 10%M HCl 4 /h^W±, J^fe**?**^ 2 /jMtf, 

*&Jg&60'C 10%MHNO,»«+«te¥>jMI*. 

2. Zl=r-%$ffi$!) 

44. 9cm 2 ) 4Mb], £ UOVm 1. 4X lO^WTE^'J 2 #WffH 

3. JfeifiSUtt 

Iffll = 75-C; a*tAPffi^=0,10MPa,$^APffi^=0.12MPa. 



m m m m 



0.90 
0. 80 
0.70 
0. 60 

0.50 

be] 

$S 0.40 
0. 30 
0. 20 
0. 10 
0.00 




0.00 0.13 0.22 0.33 0.45 0.56 0.67 0.78 0.89 1.00 1.11 1.23 



ft A/cm 2 




mu 4i/t4 

[123 nmmwmm 

[21] ffifsf-t 02132100.8 
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4K3RISM2Ktt9!^iiKtt{ 





[54]»*«» m=^Z,«S^^|R.ffi^X^#Ig^^ 



[57]ffg 

2,^4^*ffiJ^,«^S8W*^^«:* 20 7f -200 
# ,*i&4HP*A 10 7/ -50 3ff 1.5 -4.5. 

1.5-3.5 mmolHSO, Vg( *£) 0 

«*rK»*^»*^jB.t^: H, 1 =H « C, 

F„ +1 ,RA - (CF.CP^.OCFjCF^O, H,y - 1,2,3,4,5 J& 
6,n = l, 2,3 ^4, p.' q=39.2-7.2: 9,8-1.8: !„ 



— <CF 2 CFV<CF 2 CF-V(CFXF 




i 

SO 

o 
© 

z: 

CO 



m w # 4§ 



R/=H5xC x F 2>M , R, 2 - (CF 2 CF 2 ) n OCF 2 CF 2 SG 3 H , y = 




2^ 3^4, m; p.. q=39,2— 7,2; 9.8- J. 8: 1. 



Rr (CF 2 CF 2 ) n OCF 2 CF 2 S0 2 F, n=K 2, 3 $4. 

♦MSWHi^ift*** 1.5-3.5 ■nolHS0 4 V(g|»»). 
WMtl^3*M^ 2. 2-2. 5 mmolHS0 4 7(g . 

iS?l^»?L^J«TMi*S^. m PhCF-CF 2 , R f i PhCF=<;F 2 fD 
Rf 2 PhCF=CF 2 ^^S?^^^, 39.2-7.2; 9.8-1.8.- 1; M 

^SSiSA 30~70°C : H^&iSBtra^ 40-100 'Mtf, 

£#HHft*Z,«W*fttfcfc 2-5 s 3000; ?L»j^ n-C !2 H 25 NH 2 Cl, 



CF=CF 5 




fc#Z,#to*#l*£ 1: 6-14, &*y=K 2, 3, 4, 5&6, n=l> 2, 3^4; 

2) S^«if<ft 

it m % m m = zl m m = ft en ^ r « *p & w a # # $ , m it .s at m&®*p 
tt, itessi^ 3o-6o°c ; 

3) SWfc&lM&M*** 

±i$mti&-«. 10-50% w-ffrifejiaft4k^W7X»*^*)»» 

Hfr&JSS&? : £ikWJi, 7Xi»M 60-80 °C, 7jC#M~8 'Ntf, 

4) aifc^^t!WH + ^ 

^±^j»^W5«^?£»W^lE0.5~10moI^.fl<J H 2 S0 4 ia?f W^M 15-30 

/hut, so$fj#M- : F-S:^« ; 



M 0 J 4$ 



mM%>mm®&&> mtmim=?$.&mmn% 

m^^-n-'f- 2008 

Patent.- 3,282,875 [1966] )c ftfr&&ftto±ti. R^im?'^® 
mm Flemion*M*0 0 *M^£ v sjlU^ Aciplex^jgl . W±Hft£fiU!t : ?£ifc« 
#Sffi^W^^J^^ifei^W^M-T-»Mfil»W= Dowtt,^&W]£ 80 ^ 
ftMM^S&WMift Dow®£&MlP£&]l ( U.S. Patent; 4,358,412 
[1982] )o S^Kflftgtt Nafion®, Flemion**U Aeiplex®MIS? , <§&3t**Jlg4#'& 

Ballard ^^W^^^^«M^*tt«#*Jifc*iM«m=^^3!£lfe», Mil 
±g/ft#£ = ft*Z.ft#£ffi£ttA<l£SM& ( U.S.Patent: 5,422,411 [1995]; 
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mmmmmmT^mm* mi®-, mm^mmmmmm^ iwiwi, « 
m®m-&m&. g*k &-*m so mmmm?& oor^tcx*s#a, k« Nation* 

/±u Ballard ^^tfeW^«Wjll*?S«3RiajRZi«^?L«t**!l«-«^« (U.S. 
Patent: 5,985,942 [1999] >, 
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R/HHSECyF^,, y=K 2. 3, 4, 5^6, JP H, CF 3 . C 2 Fj, C 3 F 7s C 4 F 9 , C 5 F n 
«K C 6 F 13 ^ ; R/= (CF 2 CF 2 )„OCF 2 CF 2 S0 3 H, n=l s 2s 3 4, $0 CF 2 CF 2 OCF 2 CF 2 S0 3 H > 
(CF 2 CF 2 ) 2 OCF 2 CF 2 S0 3 H „ (CF 2 CF 2 ) 3 OCF,CF 2 SO } H g£(CF 2 CF 2 ) 4 OCF 2 CF 2 S0 3 H 
m: p: q=39. 2—7.2; 9.8—1.8: 1. 

i, 

1) (TFS) 

mmmwmTm^.^ cF a =cFznBr n±nm&m> m®~M%z>M$w 

PhCF=CF 2 (TFS). imftWltikitm^ U & Pd(dba) 3 /Pb 3 P > PdCOAcyPhjP. 

PdCl-7 Ph 3 Ps Pd(dbaV POPh 3 s Pd(OAc) 2 / POPh 3 #i PdCi 2 / POPh 3 ^, dba=rffi 

-fmnmm, oa c =iii, 

2) mm&m=u.%zm&w cm-c^- phCF=cF 2 , 7=1,2,3,4,5,6) 

^m^^Z,^W (m -CJP^,- PhCF=CF 2 )» 

3} ftj& (CF 2 CF 2 ) n CF 2 CF 2 S0 2 F WWHifi^f^W^^ 
JW**tfJ», £*B*&fljffcfllT, ^ I (CF 2 CF 2 ) „CF 2 CF 2 S0 2 F {n-1,2,3, 4)fi 

jS#fiJMMM^», «4tff?ijfflmWf§3fJ(CF 2 CF 2 ) 

b cf 2 cf 2 so 2 f mwHt^«^, mismmmmmmmmim-v^ELB.z, 
mmwmmmm&jM, nmm»Mm^~m^^w ™- (cf 2 cf 2 > 

n CF 2 CF 2 S0 2 F PhCF=CF 2 . 
2. 

&J8?L#Jf&-£#^. ^E.^Z.m (PbCF=CF 2 ), m-R f i PbCF=CF 2 Wm-.R/ 

phCF=cF 2 m-u^zmf^mm^mmn § &mm&, m&m&ni 



ft^Tifir. ±$ PhCF=CF 2J , , m-R,- ! PhCF=CF 2 glm-R/PhCF=CF 2 &\j0^ 
39.2-7.2t 9.8-1.8= 1. f£&RMU8t.*l 30~70°C ; H£&j3ftffSJ*j 
40-100 /JMTJ, mmiMmmW< £*BPhCF<:F 2 WJ*fttt#2~5: 1000 s II 
M3j n-C 12 H 25 NH 2 Cl, M PhCF=CF 2 fi<JJIMPtfc;i 1: 6-14, =H 
CyF 2y+iJ y-K 2, 3^ 4, 5 3^6,; R/= (CF 2 CF 2 ) n OCF 2 CF 2 S0 3 H , n=K 2^ 3SK4, 
3. St^»Wt 

aS-^»W»^WWTFSitft, TPS, iiHMEmssw^tn^s-ie; 1: 

4, flMfctfft 30#S+~1.5^Bt, SUfcaSjafiytj 30~60°C. 

60-80 °c. «4-8^w e r^w— l^MW^ 

&7K*?/S[tt±;$&^£&#JiStt 0.5~10moI/L ftj H 2 S0 4 ittf ff£& 15-30 
1. 

m^mmmmm^^mm^ 2o-6o%«wta«»» 
«m«^±« ! «aK»«fiSE3o~80Tc. &mm&%)s. **. sit, bp 

J?j£# 20-70 #^W^?l^iaiRZ,«»St^ffi^0«Z ) jj&$lMW»ffl±, $ 
®&m&ft&±m#&mi 30-10GmmHg, ggJIMIf §«ffH&$J«jt 



K (DMF), N< N™-^SZ:» (DMAc) # N-fSnfcn&^Bj (DMP) 31 Jg 
SP 13i WI!t*J*W*--*li K*ffl 2 ^ft SP 61 WII*^WS^M.tW#-fr/SfiK|g 

*$L%iffi (V), I^^WWtM- 
(A/cm 2 )o I^MIIM: %M^ = 75'C; iinAPffi^=0.10MPa, $ 
^ADH^=0, 12 MPa„ 

15-16 mmmikM^miymmic^ %m n-wmmmmmim 

S iOL 30 inA 4. 8k g dmf, 30 ft 

It, &«T&iA 645g#f&= 50°C Jg. ®A BrCF=CF 2 , 

fk%m, MWM 4 <Mtf, H>*PM«SSM> JnA 48g Ph 3 P|n 33g Pdj{dba) 3( 



mmnrnrn 55°c, ft±mm, ftmmAm^, m-mm 3oo g! 

ttmxmm.m 60°c BrtiA, 2 /h&ttasfe. &&iaj£i$f&l£ 60°c, 

^js«£EHtti*#ww^ dmf, MA^mm^mmm ,m$>> km, tm 

fattOTSl PhCF-CF^ft, Mfritra^H»Z,»#, 7*^80%, GC 
j$99%, 

2 Ph (CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F fi<J 
S-fl-WHSBKt. iMtt I 'Mtf. MWT/JQA 1.5kg DMF, 384g «, 
939g I(CF 2 CF2) 3 OCF 2 CF 2 S0 2 F, 306g C 6 H 5 i, 120T?»M« 24 
JfitfS, &H8ftfc&@@#, 50 o CTffl7XSMffitt*DMFM«¥S» 

100 o C£€M.^p D p, ?^t:626g, ^$72%, ^j$98% 0 

«f'J 3 i'aj-NO r PhiCF.CF^jOCFjCF.SOjF fait®, 
ft -ft&l^MM^MA 137.6g Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F, i*7K#f, titi&fflfr 
TiOA 19ml ftfttiHHBft 40ml ^m^il^. &«iJ&&&A£ 45'C. US 

bm&Ws, ftjxmmiAtm*, ztmmm, /a NaHco, 

m%,& MgS0 4 T*. ^#134g, /*SJS90%. 

4 fEfj-NH,- Ph(CFjCF 2 ) 3 OCF 2 CF 2 SOjF 
S 250m! m~MM. ! P1}VA4l$> SnCl 2 -2H 2 0 f0 37ml *& HC1, £ 15 ^Stft&A 
25g fi]-N0 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F, 70°C 1 'Mtf, $ig#$i$t«. it 

^M$i5 fij-l- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F ftj-g-jft 
4 500ml WHSUS* JPAfs]-NH 2 - Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F fB 10ml * HC1 

^si3 g , ^ 55%. 



$»|6 fa].(CF 2 CF 2 )jOCF 2 CF 2 S0 2 F-PhCF=CF a 6«I-a-^; 

s 250mL ms.mm^mn.K 30 im, m^Mx so m i dmf, mmmuH 30 

^ft, ffiR#TJnA 25g CF 2 =CFZnBr> 0. 32g Ph 3 P ft 0. 22g Pd^dba^J^M 
3J 55°C, inA lOg fU-I- Ph(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F , Mffi^tB*^^ 

DMF, JQA^MM&ZKIIJ&M, jg*J, #jg* TM«W^TFS^#o 
M«HH ih fB]-(CF 2 CF 2 ),OCF 2 CF 2 S0 2 F-PhCF-CF , Ft 4. 2g , 45 % . 

«$!7 PhCF=CF 2 , m-CFj-PhCF-CFjfP 
m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 ^S§'& 
3L HP^M N 2 30 ft &JSinA 1050ml tKW 19g n-C n H 25 NH 2 Cl ILifc 
ftl. atftilftn 1 'M^j »M50°C, f!M^«#; 119gPhCF=CF 2 , 43g 
m-CF 3 - PhCF=CF 2 ffl 30g ft) m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF-CF 2 CEjctt^Mtt 
WWW) iflA^I'f. tejjqA 1.45g 72 /jMtf, $ 

%£B®j*wnx&&m®m*> lira, 10-15 #m> ; 

ftl-T; K»lf 6G*C$24/>Rf, mm?*®. 88. 9% 

&±. «.M^NS-P g . «4*ttttft'n = 1.336, g$#?ftMw=23.3 7j, ft 
fi Mn- 11.5 77: D=M w /M I =2.03o 
T»15 PhCF=CF 2 |Q m-CF r PhCF=CF 2 W^I^Sfitb^, * & & I&£6 Slcl 

, PhCF=CF 2 x m-CF r PhCF=CF 2 #]l m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 
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"M,i M 2 
(wAv) 


f * 

(g) 




(TFS:m- 
TFS) 


•n 


( XIO- 5 ) 












c Mn 


"D 


NS-P, 


1 19:43 






3.8:! 


0.625 


3.8! 


1.15 


3.31 


NS-P, 


80:29 


82 


75.2% 


4.23.1 


0.784 


5.21 


1.76 


2.96 


NS-P, 


119:43 


139 


85.8% 


3.53:1 


1.067 


11.35 


3.09 


3.67 


NS-P 6 


99:36 


120 


88.9% 




1.220 








NS-P, 


1 19:43 


143 


87.0?', 


4.97:1 


1.114 


2.00 


0.84 


2.39 



NS~P, 


139:43 


138 


85,2% 


3.75:! 


1,556 


2.29 


1.12 


2,06 


N5s r„ 


1 i n.Al 
ily.Qi 




/y.O /o 


i.y, 1 


1 .0/0 




i a< 
i .yj 




NS-P I2 


119:43 


!46 


90, i% 


4,06:1 


1,490 


13.71 


4.20 


3.27 


NS-P„ 


H9:43 


146 


90.1% 


3.57:2 


1.597 


17.31 


4.85 


3.57 


NS-P„ 


119:43 


142 


87,7% 


4.43:1 


1.867 


18.43 


4.98 


3.71 


NS-P 15 


92:33 


123 


99% 


3.9:1 




14.47 


3.60 


4.02 



c, Mn Mi^fyftT S; 

<K D Mw/M,, 



M, 




&H£#i] S PhCF-CfV m-CF 3 -PhCF-CF 2 ^ 
m-CCFjCFj^OCFjCFjSOaF-PhCF-CFjU^J^UW^ifc 

i5 g Ns.p^'«f i3o mi-m&*> mAmm&mm^&w 
mm-, tE®%mwTMA mmm-zm, 8. ? mi el¥mw 22 mi 

soj^ip^w tfs w.ambft 2:i ; ^ 5 $nm%, mfemmw. \ 

Stag, ffl 100ml $T41s/*tffl 

m^$^90%. MSlr 2. i mmolHS0//(gWJ!g), £?K 

i^if so 3 w phCF=cF 2 mtm, & mm-Bt^. 



M~ , PfaCF=CF 2 , m-CF 3 -PhCF=CF,#m-(CF 2 CF 2 ) 3 OCF 2 CFjSOjF-PhCF-CF 2 

MS®! " n TFS: W£ SO,: F M7± 

in- TFS M. 

TFS £ ramolHSO 

,7(gW 

. m> 

NS-P 3 0.625 3,8:1 S-P 3 75g 2.5:1 110 
NS-P 4 0.784 4,23:1 S-P< 75g 2.47:1 104 



2.38 5SM6% 
2.3 5 65 ~ 12% 
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NS-P S 


1.067 


3.53:1 


S-P 3I 


BOg 


2.45:1 




2.92 


56-66% 


NS-P 7 


1.114 


4.97:1 


S-P 7I 


15g 


2;i 


16.7 


2.72 


42-48% 








S-P, 2 


*5g 


2.5:1 


17.7 


2.93 


83-87% 


NS-P, 


1.556 


3.75:1 


S-P„ 


I5g 


1.8:1 


15.8 


1.80 


29-34% 








S-¥ n 


i5g 


2:1 


38.2 


2.07 


40-47% 








s-p 33 


I5g 


2.5: ! 


17.8 


1.90 


28-32% 








S-P„ 


15 3 


3.5:1 


19g 


2.36 


51-53% 


NS-P. 2 


!.490 


4.06:! 


S-P 12 , 


15s 


2:1 


15.8 


1.96 


63-104% 








S-P.2J 


15g 


2.5:1 


18g 


2.23 


88—122% 








S-P.-j 


15g 


3.1 


18.8 


2.37 


120% 


NS-P , 3 


1.597 


3.57:1 


S-P„, 


i5g 


2:1 


16.6 


2.15 


58% 








S-P 1H 


15g 


2.5:1 


17.2 


2.38 


101% 








S-P,„ 


15g 


3:1 


17.3 


2.33 


77-83% 


NS-P 14 


1.878 


4.43:1 


S-P M1 


15g 


3:1 
















ISg 


2.5:1 


16.5 


1.86 


13-17% 








PhCF= 


=CF 2 , 


m- CF 3 - 


PhCF=CF 2 |fl 





m-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 $3 W^Rfk 
*3?lfiW7J?f^W$ifitae*l&Jffi*#, W m-CF 2 CF 2 OCF 2 CF 2 S0 2 F- 
PhCF=CF 2 m-(CF 2 CF 2 )30CF 2 CF 2 S0 2 F-PhCF=CF 2 HMlStefiJE. 
90% . W#14«n = 1.216, S^lFfiMw= 20.1^, &i$J#^SMn=10.2 
7J; #tfcM D=M W /M„= 1.97. 

10 PhCF=CF 2 , m- CF 3 - PhCF=CF 2 ® 
rn-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 #}®t4t&$ 

Wgtftkg 2:] 0 90%, Wt^i^&^ftA 2.25 mmolHS0«7(g 

WHS) i ^7K*^78%. 

^JSf I 11 PhCF=CF 2 , m- C 6 F I3 - PhCF=CF 2 $ 
m^CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF=CF 2 W 
n^mm 7 #r^W&&i$II*l&&*fl i . W m- C 6 F 13 - PhCF=CF 2 ft1? ra- CF r 
PhCF=CF 2 &fif££&l&. ^r%% 82%l^± s n =1.523, 
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#^g Mw= =27.2 7J, 3S^^fiMn = 13.l7J; ^llt D=M W /M B =2.07. 

12 PhCF=CF 2 , m- QF, r PhCF-CF 2 *P 
m-(CF 2 CF 2 ) 3 OCF 2 CF 2 S0 2 F-PhCF<:F 2 tf3liiitS,® 

8 ^^.^^3iii^s.^^«fi : ^4tsjs f so.mm^m^ tfs 

2:1. fif^/^^ 90%. «^f^|§t^ 2.21 mmolHS0 4 V(g 

13 PhCF-CF 2 . ra- C 6 F n - PhCF-CF 2 #1 
m-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 

tngffim 1 ^m%$kmm&m%W, U m- C 6 F i3 - PhCF=CF 2 m- CF 3 - 
PhCF=CF 2 , & nvOF 2 CF 2 OCF J CF 2 SOjF-PhaF=<3 : ' 2 ft# n^CF 2 CF 2 ) J (XJ 2 Cr 2 SO^-PhCF==CF 2 
atrX^fiJSt. 86%y±o M^ti^n- 2.301, lM«Mw 

=22.5 7j, ^^-TftMn-iO.?^; ^fRjRjR D=M W /M„=2.10. 

14 PhCF=CF 2 s m- C 6 F I3 - PhCF=CF 2 m 
m-CF 2 CF 2 OCF 2 CF 2 S0 2 F-PhCF=CF 2 W5Hit&iS 

MliHS^^MPSIWIIkSJa, SO, TFS 
W*ftfcfc£ 2:1. flMfc/**;*:^ 90%, ffi%m : ?3tm®M% 2.14 ronolHSO^/te 
HUB), 37k«69%. 

m 10g mit^^S S-P gi #PAPJ 20-40% ft NaOH KOH MWl^&m 6 

15 frm!5tt}Ml L $L&mm& l~6moi/L W H 2 S0 4 ittf H + £& 24 
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m$knm ie ^mm^^mm^ io%m dmf mtt&$&Mmi& 
m&±mm. u&mmso-c. mmw%m, ®&, mm. mm so-so 

±4lJT, M^MmAPIM^ Illf l, ««iW, 

if. WTO 30-50 Mo 

io%M hci «f*4»»?& 4 4Bf £th, frtp&m 2 /Mrt, 

2. H^-«fE$ij 

ffiftft 44 9cm 2 ) ti'aj, 4 HO'C^fl 1. 4X 10 3 N/cm 2 TSgj 2 ##$J#H 

3, mmm& 

Iffll = 75'C; S*lAPffi^=»0.10MPa,$^APffi*=0.l2MPa. 



'; i 



m m * m m 




0.00 0.53 0.22 0.33 0.45 0.56 0.67 0.78 0.89 1.00 i. il 1.23 

EfeMfi A/cm 2 

m i 



loo r 




0.30 ______ 

0.20 — — — — — 

0, 10 — ________ ______ 

Q 00 I I I L—J I I I l_ I 1 I I I I I I 

0.00 0.09 0.18 0,27 0.36 0.45 0.53 0.62 0.71 0.80 0.89 



%MW&. A/em 2 



